Dendrimer functionalization of gold surface improves the measurement of protein-DNA interactions by surface plasmon resonance imaging.
Surface Plasmon Resonance imaging (SPRi) is a label free technique typically used to follow biomolecular interactions in real time. SPRi offers the possibility to simultaneously investigate numerous interactions and is dedicated to high throughput analysis. However, precise determination of binding constants between partners is not highly reliable. We report here a dendrimer functionalization of gold surface that significantly improves selectivity of the detection of protein-DNA interactions. We showed that amino-gold surface functionalization with phosphorus dendrimers of fourth generation (G4) allowed complete coverage of the gold surface and the increase of the surface roughness. We optimized the conditions for DNA probe deposition to allow accurate detection of a well-known protein-DNA interaction involved in bacterial chromosome segregation. Using this G4-functionalized surface, the specificity of the SPRi response was significantly improved allowing discrimination between protein and DNA interactions of different strengths. Kinetic constants similar to those obtained with other techniques currently used in molecular biology were only obtained with the G4 dendrimer functionalized surface. This study demonstrated the benefit of using dendrimeric surfaces for sensitive high throughput SPRi analysis.